This study was designed to assess temporal changes in concentrations of neuromodulatory peptides in plasma and gastrointestinal tissues after in vivo neural isolation of the entire canine jejunoileum. Fasting plasma and transmural biopsy specimens of stomach, duodenum, jejunum, ileum, and colon were obtained from the same dogs before and two, six, and 12 weeks after in situ neural isolation of the entire jejunoileum. Concentrations of vasoactive intestinal peptide, substance P, and neuropeptide Y were determined by quantitative radioimmunoassay. Tissue concentrations of vasoactive intestinal peptide and substance P in the neuraily isolated regions increased progressively with time (198% and 217% average maximal increases, respectively), while selectively. This study was designed to assess changes in concentrations of selected neuropeptides in gut tissues and in plasma after neural isolation. Moreover, we were interested in how any alterations in neuropeptide concentrations that occurred might change over time as a function of local adaptation to the denervation.
six, and 12 weeks after in situ neural isolation of the entire jejunoileum. Concentrations of vasoactive intestinal peptide, substance P, and neuropeptide Y were determined by quantitative radioimmunoassay. Tissue concentrations of vasoactive intestinal peptide and substance P in the neuraily isolated regions increased progressively with time (198% and 217% average maximal increases, respectively), while fasting plasma concentrations changed little. Neuropeptide Y concentrations in plasma and in the jejunoileum were decreased (by 30% to 70%) at two weeks and remained decreased thereafter. Temporal changes in tissue neuropeptide concentrations occur in the neuraily isolated jejunum and ileum. These adaptive changes in the neuropeptidergic innervation of the gut may play a role in the alterations in enteric function that occur after extrinsic denervation and after intestinal transplantation.
The gastrointestinal tract is innervated by an extensive network of intrinsic and extrinsic peptide containing neurons. Neuropeptides, including vasoactive intestinal peptide, substance P, and neuropeptide Y, coexist with and modulate the action of classic neurotransmitters such as norepinephrine and acetylcholine,'-' thereby impacting directly and indirectly on blood flow, smooth muscle contractility, secretion, absorption, gastrointestinal transit, and pancreatic function.i Changes in the content or release of these neuromodulatory agents in response to the denervation necessitated by various surgical procedures or by intestinal transplantation may have local and distant effects on gastrointestinal function.
We have developed an in vivo canine model of the in situ neurally isolated small bowel that has allowed us to study several aspects of gut function after disruption of all neural continuity to the entire jejunoileum.7`An advantage of this model, in contrast with a true transplantation model, is that it avoids the potentially confounding effects of immune rejection, immunosuppressive drugs, and harvest ischaemia, all of which may have profound effects on intestinal function. In this way the effects of intrinsic and extrinsic neural disruption can be examined selectively. This study was designed to assess changes in concentrations of selected neuropeptides in gut tissues and in plasma after neural isolation. Moreover, we were interested in how any alterations in neuropeptide concentrations that occurred might change over time as a function of local adaptation to the denervation.
Methods
Surgical procedures, subsequent care of animals, and the conduct of experiments were performed after approval from and according to criteria set forth by the Institutional Animal Care and Use Committee of the Mayo Foundation, in accordance with the guidelines ofthe National Institutes of Health and Public Health Service policy on the humane use and care of laboratory animals.
PREPARATION OF ANIMALS AND PROCUREMENT OF BIOPSY SPECIMENS
Six female mongrel dogs weighing 15 to 18 kg were anaesthetised with thiopental sodium (25 mg/kg iv) and maintained with inhaled halothane (Ayerset Laboratories, New York, NY). After a 12 hour fast, plasma was obtained for baseline peptide assays before the animals were anesthetised. A midline celiotomy was performed and transmural biopsy specimens (approximate area = 1.0 cm2) were taken from the proximal gastric corpus, antrum, mid-duodenum, proximal and distal one third of jejunum, proximal and distal one third of ileum, mid-proximal colon, and mid-distal colon (Fig IA) . Biopsy specimens were taken from the antimesenteric surface of the intestine and never included >30% of the circumference in an attempt to minimise disruption of enteric continuity. Biopsy sites were oversewn transversely to avoid intestinal narrowing. These initial biopsy specimens served as the baseline control specimens from neurally intact bowel.
All dogs then underwent in situ neural isolation of the entire jejunoileum, as described previously8 and depicted in Figure lB . In unexplained failure to thrive with acute emesis and bloody stool but no obvious intestinal obstruction, infarction, or site of haemorrhage (at seven weeks). Thus, there was one less dog at each sampling point so that there were six, five, decreased at two weeks and remained decrea thereafter (Table II) 
